METHOD OF FABRICATING A LEADLESS PLASTIC CHIP CARRIER 
FIELD OF THE INVENTION 

100011 The present invention relates in general to integrated circuit packaging, and more 
particularly to an improved leadless plastic chip carrier including circuitry and etch back pad 
singulation. 

BACKGROUND OF THE INVENTION 

[0002] According to well known prior art IC (integrated circuit) packaging methodologies, 
semiconductor dice are singulated and mounted using epoxy or other conventional means onto 
respective die attach pads of a leadframe strip. Traditional QFP (Quad Flat Pack) packages 
incorporate inner leads which function as lands for wire bonding the semiconductor die bond 
pads. These inner leads typically require mold locking features to ensure proper positioning of 
the leadframe strip during subsequent molding to encapsulate the package. The inner leads 
terminate in outer leads that are bent down to contact a mother board, thereby limiting the 
package density of such prior art devices. 

[0003] In order to overcome these and other disadvantages of the prior art, the Applicants 
previously developed a Leadless Plastic Chip Carrier (LPCC). According to Applicants' LPCC 
fabrication methodology, a leadframe strip is provided for supporting up to several hundred 
devices. Singulated IC dice are placed on the strip die attach pads using conventional die 
mount and epoxy techniques. After curing of the epoxy, the dice are gold wire bonded to 
peripheral internal leads. The leadframe strip is then molded in plastic or resin using a modified 
mold in which the bottom cavity is a flat plate. In the resulting molded package, the die pad and 
leadframe inner leads are exposed. By exposing the bottom of the die attach pad, mold 
delamination at the bottom of the die attach pad is inhibited, thereby increasing the moisture 
sensitivity performance. Also, thermal performance of the IC package is improved by providing 
a direct thermal path from the exposed die attach pad to the motherboard. By exposing the 
leadframe inner leads, the requirement for mold locking features is eliminated and no external 
lead standoff is necessary, thereby increasing device density and reducing package thickness 
over prior art methodologies. The exposed inner leadframe leads function as solder pads for 
motherboard assembly such that less gold wire bonding is required as compared to prior art 



1 



methodologies, thereby improving electrical performance in terms of board level parasitics and 
enhancing design flexibility over prior art packages (i.e. custom trim tools and form tools are not 
required). These and several other advantages of Applicants' own prior art LPCC process are 
detailed in Applicants' United States patent no. 6,229,200. issued May 8, 2001 , the contents of 
which are incorporated herein by reference. 

[0004] Applicant's LPCC production methodology utilizes saw singulation to isolate the 
perimeter I/O row as well as multi-row partial lead isolation. Specifically, the leadframe strip is 
mounted to a wafer saw ring using adhesive tape and saw-singulated using a conventional 
wafer saw. The singulation is guided by a pattern formed by fiducial marks on the second side 
(bottom) of the leadframe strip. Also, special mold processing techniques are used to prevent 
the mold from bleeding onto the functional pad area and inhibiting electrical contact. 
Specifically, the exposed die pad surface is required to be deflashed after molding to remove 
any molding compound residue and thereby allow the exposed leads and die attach pad to 
serve as solder pads for attachment to the motherboard. 

[00051 According to Applicant's own United States patent no. 6,498,099, issued December 24, 
2002, the contents of which are incorporated herein by reference, a localized etch process is 
provided for the improved manufacture of the LPCC IC package. The leadframe strip is 
subjected to a partial etch on one or both of the top and bottom sides in order to create a pattern 
of contact pads and a die attach pad. 

[00061 Further improvements in IC packages are driven by industry demands for increased 
thermal and electrical performance and decreased size and cost of manufacture. Thus, 
improvements resulting In increased thermal and electrical performance and decreased size 
and cost of manufacture are desirable. 

SUMMARY OF THE INVENTION 

[0007] In one aspect of the present invention, there is provided a method for fabricating a 
leadless plastic chip carrier, including partially etching at least a first surface of a leadframe strip 
to partially define a die attach pad, a plurality of contact pads disposed around the die attach 
pad, and a plurality of bond fingers intermediate the die attach pad and the contact pads. A 
metal strip is laminated to the first surface of the leadframe strip. A second surface of the 
leadframe strip is selectively etched such that portions of the leadframe strip are removed to 
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define a remainder of tlie die attacli pad, the plurality of contact pads, the plurality of bond 
fingers and circuitry between ones of the bond fingers and ones the contact pads. A 
semiconductor die is mounted to the die attach pad and wire bonds connect the semiconductor 
die to ones of the bond fingers. The second surface of the leadframe strip, the semiconductor 
die and the wire bonds are encapsulated In a molding material. The metal strip is removed from 
the first surface of the leadframe strip and the leadless plastic chip carrier is singulated from a 
remainder of the leadframe strip. 

[0008] In another aspect of the present invention, there is provided a process for fabricating 
a leadless plastic chip carrier, including partially etching at least a first surface of a leadframe 
strip to partially define a die attach pad, a plurality of contact pads disposed around the die 
attach pad, and a plurality of bond fingers intermediate the die attach pad and the contact pads. 
An etch-resist Is deposited on a second surface of the leadframe strip, at the die attach pad, the 
plurality of contact pads, the plurality of bond fingers and circuitry between ones of the bond 
fingers and ones of the contact pads. A pre-plated metal strip is laminated to the first surface of 
the leadframe strip. The second surface of the leadframe strip is selectively etched such that 
portions of the leadframe strip are removed to define a remainder of the die attach pad, the 
plurality of contact pads, the plurality of bond fingers and the circuitry. A semiconductor die is 
mounted to the die attach pad and wire bonds connect the semiconductor die to ones of the 
bond fingers. The second surface of the leadframe strip, the semiconductor die and the wire 
bonds are encapsulated in a moulding material and the metal strip is removed from the first 
surface of the leadframe strip. The leadless plastic chip carrier is singulated from a remainder 
of the leadframe strip. 

[0009] In another aspect of the present invention, there is provided a process for fabricating 
a leadless plastic chip carrier, including partially etching at least a first surface of a leadframe 
strip to partially define a die attach pad, a plurality of contact pads disposed around the die 
attach pad, and a plurality of bond fingers intermediate the die attach pad and the contact pads. 
A pre-plated metal strip is laminated to the first surface of the leadframe strip. An etch-resist is 
then deposited on a second surface of the leadframe strip, at the die attach pad, the plurality of 
contact pads, the plurality of bond fingers and circuitry between ones of the bond fingers and 
ones of the contact pads. The second surface of the leadframe strip is selectively etched such 
that portions of the leadframe strip are removed to define a remainder of the die attach pad, the 
plurality of contact pads, the plurality of bond fingers and the circuitry. Next, the leadframe strip 



is selectively plated with Ag or Ni/Au or Ni/Pd onto at least the bond fingers. A semiconductor 
die is mounted to the die attach pad and wire bonds connect ones of the bond fingers. The 
second surface of the leadframe strip, the semiconductor die and the wire bonds are 
encapsulated in a molding material and the metal strip is removed from the first surface of the 
leadframe strip. The leadless plastic chip carrier is singulated from a remainder of the 
leadframe strip. 

[0010] In still another aspect of the present invention, there is provided a leadless plastic 
chip carrier including a die attach pad, a plurality of contact pads disposed around said die 
attach pad, a plurality of bond fingers intermediate said die attach pad and said contact pads, 
circuitry extending between ones of the bond fingers and ones of the contact pads, a 
semiconductor die mounted to a first surface of said die attach pad, a plurality of wire bonds 
between the semiconductor die and ones of said bond fingers, and an encapsulant covering 
said second surface of said leadframe strip, said semiconductor die and said wire bonds in a 
molding material. 

[001 1] Advantageously, wire bonds extend between the semiconductor die and ones of the 
bond fingers intermediate the semiconductor die and contact pads. Thus, the wire bond length 
is less than that of prior art packages, resulting in decreased electrical impedance and 
increased thermal performance. Further, the present invention provides a leadframe strip 
manufactured at relatively low cost compared to substrates used in conventional BGA (Ball Grid 
Array) packages. Also, because the packages, including the contacts, are isolated prior to 
singulation, gang testing is possible as multiple packages can be tested prior to singulating each 
individual package from the leadframe strip. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The present invention will be better understood with reference to the drawings and the 
following description, in which like numeral denote like parts and: 

[0013] Figures 1 to 1 0 show process steps for fabricating a leadless plastic chip carrier 
(LPCC) in accordance with an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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[00141 Reference is first made to Figures 1 to 10 to describe a process for fabricating a 
leadless plastic chip carrier integrated circuit pacl<age, referred to lierein as a LPCC package 
and indicated generally by the numeral 20, according to one embodiment of the present 
invention. The process includes partially etching at least a first surface of a leadframe strip 22 
to partially define a die attach pad 24, a plurality of contact pads 26 disposed around the die 
attach pad 24, and a plurality of bond fingers 28 intermediate the die attach pad 24 and the 
contact pads 26. A plated metal strip 30 is laminated to the first surface of the leadframe strip 
22. A second surface of the leadframe strip 22 is selectively etched such that portions of the 
leadframe strip 33 are removed to define a remainder of the die attach pad 24, the plurality of 
contact pads 26, the plurality of bond fingers 28 and circuitry 32 between ones of the bond 
fingers 28 and ones the contact pads 26. A semiconductor die 34 is mounted to the die attach 
pad 24 and the semiconductor die 34 is wire bonded to ones of the bond fingers 28. The 
second surface of the leadframe strip 22, the semiconductor die 34 and the bond wires 36 are 
encapsulated in a molding material 38. The metal strip 30 is removed from the first surface of 
the leadframe strip 22 and the leadless plastic chip carrier 20 is singulated from a remainder of 
the leadframe strip 22. 

[0015] The process for manufacturing the LPCC package 20, according to an embodiment 
of the present invention, will now be described in more detail. Referring to Figures 1 A, 1 B and 
1C, there is provided an elevation view, a first side view and a second side view, respectively, of 
a copper panel substrate which forms the raw material of the leadframe strip 22. As discussed 
in greater detail in Applicants' own United States Patent No. 6,229,200, issued May 8, 2001 , the 
leadframe strip 22 is divided into a plurality of sections, each of which incorporates a plurality of 
leadframe units in an array (e.g. 3x3 array, 5x5 array, etc.). Only one such unit is depicted in the 
views of Figures 1 A, 1 B and 1C. Portions of adjacent units are indicated in Figure 1A by 
stippled lines. 

[0016] The leadframe strip 22 is subjected to a partial etch on the first side thereof to 
partially define the die attach pad 24, the plurality of contact pads 26 disposed around the die 
attach pad 24, and the plurality of bond fingers 28. Figures 2A, 2B and 2C show an elevation 
view, a first side view and a second side view, respectively, of the partially etched leadframe 
strip 22. 

[0017] Next, the second side of the leadframe strip 22 is selectively plated with silver (Ag) or 
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nickel then gold (Ni/Au) or nickel then palladium (Ni/Pd) at the locations of the die attach pad 24, 
the contact pads 26, the bond fingers 28 and circuitry between the bond fingers 28 and the 
contact pads 26. The plating acts as an etch-resist metal for certain chemicals such as alkali 
etchant, and facilitates wire bonding. Figures 3A, 3B and 3C show an elevation view, a first side 
view and a second side view, respectively, of the selectively plated leadframe strip 22. 

[0018] A separate metal strip 30 is then plated with tin (Sn) or solder on both the first and 
second sides (top and bottom) thereof. Figures 4A, 4B and 4C show an elevation view, a first 
side view and a second side view, respectively, of the plated metal strip 30. It will be 
understood that the metal strip 30 is suitably sized and shaped to mate with the leadframe strip 
22, as described below. Only a portion of the metal strip 30 is shown in Figures 4A, 4B and 4C, 
a remainder of the strip being indicated by stippled lines in Figure 4A. 

[0019] The metal strip 30 is laminated to the first side of the leadframe strip 22 by rolling the 
metal strip 30 and the leadframe strip 22 together at a controlled temperature and pressure with 
a suitable flux and forming gas. Figures 5A, 58 and 5C show an elevation view, a first side view 
and a second side view, respectively, of the metal strip 30 laminated to the leadframe strip 22. 

[0020] The second side of the leadframe strip 22 is selectively etched using a horizontal 
panel etch process to etch only on one side thereof. The etch process causes removal of 
portions of the leadframe strip 22, thereby defining the remainder of the die attach pad 24, the 
contact pads 26, the bond fingers 28 and the circuitry 32. As indicated hereinabove, the 
selectively plated metal on the second side of the leadframe strip 22 acts as an etch-resist, 
thereby inhibiting etching away of the die attach pad 24, contact pads 26, bond fingers 28 and 
circuitry. Figures 6A, 68 and 6C show an elevation view, a first side view and a second side 
view, respectively, of the selectively etched leadframe strip 22 including the laminated metal 
strip 30. 

[0021] A singulated semiconductor die 34 is conventionally mounted via epoxy (or other 
suitable means) to the die attach pad 24, and the epoxy is cured. Wires 36 are then bonded 
between the semiconductor die 34 and the bond fingers 28. It will be appreciated that ones of 
the bond fingers 28 are electrically connected with ones of the contact pads 26 via the circuitry 
32 and thus, the semiconductor die 34 is electrically connected with ones of the contact pads 
26. The leadframe strip 22 with the laminated metal strip 30, is then molded in a modified mold 
with the bottom cavity being a flat plate, followed by curing of the molding material 38, as 
discussed in Applicants' United States patent no. 6,229,200. The second surface of the 
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leadframe strip 22, the semiconductor die 34 and tiie wires 36 are thereby encapsulated in the 
molding material 38. Figures 7A, 7B and 7C show an elevation view, a first side view and a 
second side view, respectively, of the molded leadframe strip 22 with the laminated metal strip 
30. 

[00221 The laminated metal strip 30 is then removed from the leadframe strip 22 by 
separating the two at increased temperature and pressure. Thus, the die attach pad 24, the 
contact pads 26 and the bond fingers 28 are exposed. Figures 8A, 8B and 8C show an 
elevation view, a first side view and a second side view, respectively, of the leadframe strip 22 
after removal of the metal strip 30. 

[0023] Next, solder balls 40 are reflowed on the die attach pad 24 and the contact pads 26 
that were exposed when the metal strip 30 was removed from the leadframe strip 22. Figures 
9A, 9B and 9C show an elevation view, a first side view and a second side view, respectively of 
the leadframe strip 22 after reflow of the solder balls. 

[00241 The individual LPCC packages 20 are then singulated by, for example, saw 
singulation. Figures 10A, 108 and 10C show an elevation view, a first side view and second 
side view, respectively of one singulated LPCC package 20. 

[00251 A specific embodiment of the present invention has been shown and described 
herein. However, modifications and variations to this embodiment are possible. For example, 
the size and shape of many of the features of the LPCC package can vary while still performing 
the same function. Also, the process order can vary while still providing a similar package. 
Other leadframe materials are possible such as iron-based alloys. Rather than finishing the 
contacts and die attach pad by reflowing solder balls on the die attach pad and the contact pads 
that were exposed when the metal strip was removed from the leadframe strip, solder paste can 
be printed on the die attach pad and the contact pads, solder can be barrel plated on, or 
chemically passivated copper can be used for contact and die attach pad finishing. Other 
methods of singulation are also possible, including die punching. Those skilled in the art my 
conceive of still other modifications and variations. These alternatives and others are believed 
to be within the scope and sphere of the present invention. 
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